Founded in 2012, the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES) is one of the most ambitious attempts to date to bridge the divide between scientific knowledge and indigenous and local knowledge. Doing so requires overcoming participatory, epistemological and ontological challenges, including different communicative forms, diverging criteria for knowledge validation, and conflicting views of nature. Central IPBES documents are analyzed to see how the platform deals with these challenges. While IPBES constitutes an unprecedented, innovative and ambitious institutional design for the cross-fertilization of knowledge, the results show that IPBES (i) struggles to reconcile an open, collaborative atmosphere with the demands for structure set by the scientific format, (ii) tends to shy away from potentially conflict-laden issues and disagreements, (iii) often treats scientific knowledge and indigenous or local knowledge as easily distinguishable entities, and (iv) has yet to solve the epistemological challenges of knowledge generation and validation when working across knowledge-systems. Taken together, these features seem to hinder the cross-fertilization of knowledge. The case of IPBES thus holds important lessons for future efforts to transform both knowledge production and the overall framing of challenges within global environmental governance.
Introduction
The Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES) is one of the most recent attempts within global environmental governance to bridge the divide between the knowledge system of science and systems of indigenous local knowledge (ILK). This endeavor has several motifs, but the realization that valuable biodiversity knowledge rests outside the scientific realm along with the need to uphold legitimacy among stakeholders are particularly important. Working across knowledge-systems involves significant practical and philosophical challenges, and IPBES thus holds important lessons for future efforts to transform knowledge production and the overall framing of environmental challenges. It raises practical issues related to power, participation and communication, but also ontological and epistemological issues, such as conflicting notions of nature and diverging criteria for knowledge validation (Cornell et al., 2013 : 61, Díaz et al., 2015a .
IPBES constitutes a rich case for studying boundary work (Gieryn, 1983) , i.e. attempts by actors to create, shape, and disrupt boundaries between knowledge systems. Drawing on central documents this paper analyzes how boundaries between knowledge systems are constructed and handled. In particular it investigates to what extent and in what respects IPBES is an example of "a third knowledge space" as envisioned by Turnbull (2000 Turnbull ( , 2007 , see also Tambiah (1990) . In such a space, different knowledge systems with contrasting rationalities work together on an equal footing, implying that the boundaries between them are more or less fully dissolved. Even if this is neither the aim nor the reality of IPBES, employing the notion of a third space makes it possible to identify enduring difficulties related to bridging the knowledge divide. In particular, three challenges are analyzed. These concern participatory forms, ontological claims and epistemological issues. The paper is structured in four parts, including this introduction, which continues by briefly introducing the work and aims of IPBES. The second part summarizes the concepts and methods used. Following a description of the analyzed documents, the third part presents the results under the headings of participation, ontology and epistemology. The fourth and final part concludes the paper by discussing the implications of our findings for future attempts to transform knowledge production within global environmental governance.
The intergovernmental science-policy platform for ecosystem services
The overall aim of IPBES is to provide policy-makers with relevant knowledge on how to tackle biodiversity loss and degrading ecosystem services. IPBES has four primary functions directed toward fulfilling this aim (IPBES-2/4): (i) to catalyze the generation of new knowledge, (ii) to produce assessments of existing knowledge, (iii) to support policy formulation and implementation, and (iv) to build capacities relevant for achieving its goals. These are all interconnected and in various ways highlight the challenge of bridging the gap between ILK and scientific knowledge.
IPBES is often described as an IPCC for biodiversity, but it differs from IPCC in its stress on stakeholder involvement and knowledge inclusion (Beck et al., 2014; Vohland et al., 2011) . It is a permanent, independent, intergovernmental organization, open to all member states of the United Nations, and organizationally consists of the Plenary, the Bureau and the Multidisciplinary Expert Panel (MEP). As the decision-making body of IPBES, the Plenary has convened five times since 2012. The Bureau is in charge of administrative tasks. The MEP consists of 25 experts on biodiversity from various academic disciplines (five experts from each of the five UN regions). It functions as the scientific backbone of IPBES, providing the Plenary with scientific and technical advice, most notably assessments of biodiversity knowledge within different areas. The first substantial IPBES assessment concerned pollination and pollinators associated with food production. It was approved by the Plenary in February 2016.
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How can we understand the IPBES stress on knowledge inclusion? Within contemporary environmental governance, there has been a growing dissatisfaction with historical practices that reinforces a divide between scientific knowledge and indigenous and local knowledge. For example, IPCC has been criticized for treating peer-reviewed science as the only valid form of knowledge, thus excluding potentially valuable contributions and opportunities for innovation that lie outside the scope of scientific validation (cf. Turnhout et al., 2012) .
Why, then, have there been relatively few attempts to work across knowledge-systems in the past? Agrawal (1995) points to enduring ideas about inherent differences between science and ILK. ILK is often described as tied to the daily practices of local communities; this results in rich and detailed knowledge about pressing aspects of an issue. Science, on the other hand, produces more general representations of the world that are partly separated from people's daily lives. When methodological and epistemological differences between the two domains are highlighted, science is portrayed as open and objective, clearly separate from dogmatism and popular beliefs, while ILK is more or less equated with popular beliefs and is considered closed and devoid of rigorous analysis. When comparing them in terms of their contexts, ILK is considered to be context dependent, while scientific knowledge is seen as valid regardless of the context. As Agrawal points out, it is quite easy to find exceptions or qualifications to any of these differences. The most important objection is however that all knowledge is context-dependent; all knowledge is inseparable from (but not reducible to) the particular social and material context in which it evolves (Jasanoff, 2004) . The main difference is that science is presented -staged -as being of de-contextualized character (cf. Hilgartner, 2000) . Contextual dependency is therefore a suitable starting point for understanding power relations between knowledge systems.
Theoretical framework and material

Knowledge systems and spaces
There are different definitions of a knowledge system. For the purpose of our analysis we will employ the one used by IPBES, namely "a body of propositions that are adhered to, whether formally or informally, and are routinely used to claim truth" (Díaz et al., 2015a: 13) . With Turnbull (2000 Turnbull ( , 2007 we prefer to speak of knowledge spaces when discussing the material manifestations of such a system. Knowledge spaces are assemblages of linked sites (e.g. scientific laboratories, training centers and ceremonial grounds), local knowledge, people, equipment, practices, etc. Constructing a knowledge space is a social process in which connections are made and equivalences created using social strategies and technical devices. Science has been extremely successful in widening its knowledge space, mainly by shaping technoscientific infrastructures that enable science to travel long distances. A prerequisite for this mobility is that knowledge is not fundamentally changed by traveling from one place to another, and Latour (1986 Latour ( , 1987 has introduced the notion "immutable mobiles" to grasp objects -such as figures, diagrams, equation and maps -that are stable enough to withstand traveling without changing their inherent characteristics. When knowledge is stabilized and mobilized in this way it can be gathered in centers of calculation (e.g. a university or an expert organization) and easily be combined with previously gathered knowledge. This is a huge advantage, as it allows for action at a distance, for a center to dominate places far away (e.g. cartography was an important part of imperial rule). These immutable mobiles consists of inscriptions, i.e. information about an entity that is condensed and inscribed by scientific instruments. Inscriptions are two-dimensional and transform the object of study into a flat, simplified surface (e.g. turn physical fauna into a table representing population diversity and size). A flat surface is always easier to dominate, than the multifarious and complex objects "out there." Thus, the effective creation and employment of immutable mobiles and techoscientific networks for their travels is a central cause of the great divide between science and other knowledge system.
For ILK to feed into the IPBES assessments it has to be mobilized and stabilized; it needs to be found, gathered and made visible. It has to be moved into the centers of calculation tied to IPBES, 3 and it has to be made compatible with scientific knowledge. However this travel also involves a translation, and there is a great risk that ILK (unintentionally) become scientized, i.e. transformed to something else than ILK (cf. Latour, 1999) . In a study examining the practice of gathering ILK into databases, Agrawal (2002) ignored. This is followed by Validation, where scientific criteria are employed to test the generalizability of the knowledge. If it passes the test, the final step is Generalization, where knowledge is cataloged, archived and circulated. The practical consequence of this process is that the diversity of ILK is flattened and it becomes difficult to understand how ILK is related to the ILK holders and their social and political context. If scientization is one end of a continuum, the other end is romanticization. This occurs when ILK is naively seen as an unbiased representation of all the knowledges and views held by a particular community. As Briggs (2005) points out, external actors engaging with ILK tend to ignore issues of power, legitimacy and gender within it. In relation to this, Agrawal and Gibson (1999) calls for a stronger focus on the divergent interests of multiple actors within communities. They problematize the preoccupation with "the mythic community" in much of the conservation literature, i.e. the idea that there are small, integrated groups with developed norms for managing resources in a fair and sustainable way. Striking a balance between scientization and romanticization is a challenge for IPBES, one that will be returned to in the third section. All forms of knowledge rest on assumptions about who to trust and what should count as evidence. They also include rules for knowledge production, rules that also constantly are broken in practice due to that phenomenon are complex and diffuse and therefore require what Law (2004) calls "method assemblages", that is, broader, looser and more generous way to investigate it. Turnbull (2000) maintains that celebrating and revealing this messiness is what will make collaboration possible between knowledge systems. Embracing the messiness means fully recognizing other people's knowledge systems; indeed one of IPBES's core principles states: "Recognize and respect the contribution of indigenous and local knowledge to the conservation and sustainable use of biodiversity and ecosystems" (UNEP/ IPBES, 2012: 11). This is easier said than done, however. Turnbull (2000) equates the difficulty of stepping out of your own knowledge system with that of learning to speak a foreign language fluently: it is about not just learning the words, but also embracing cultural values and practices. This is why Turnbull argues for the need to establish a third space, created through negotiations between different knowledge systems. Hidden power assumptions about the objects constituting a knowledge space need to be made visible in such negotiations (e.g. by talking about perceived power imbalances). It is particularly important to address issues of trust and mistrust, not least because science has a discouraging track record of discrediting ILK holders. In a third space, the idea of a single transcendent rationality is abandoned and multiple rationalities are allowed to coexist in "agonistic pluralism" (Mouffe, 1999) , that is, in a state where the power and antagonism of different rationalities are acknowledged (Turnbull, 2000 (Turnbull, , 2007 . The acknowledgment of such multiplicity is important because the opposite -attempts at universalizationimply denying, erasing or suppressing other ways of knowing. The existence of incommensurable forms of knowledge poses a severe challenge, but trying to overcome it by alluding to notions of a common human nature or a universal system of logic or values often means doing violence to other ways of knowing and being.
In this paper, the notion of a third knowledge space serves as an ideal type (Weber, 2002) . Ideal types do not exist as empirical realities, but are distillates or purifications of an existing or (in this case) imagined reality. Analytically, an ideal type serves as a hypothesis against which reality can be tested. The ideal type of a third knowledge space leads one to look for issues of inclusion, power, trust, respect, differing world views and contrasting rationalities in the documents. Even if they are intertwined, these issues can be subsumed under the broader themes of participation, ontology and epistemology.
Material and methods
This paper analyzes five central documents related to IBPES's attempts to bridge the gaps between different knowledge systems. The selection of material is strategic, focusing on documents specifically addressing relevant challenges related to participation, ontology and epistemology, or identifying where they can be expected to emerge. From the documents matching this criterion, those most frequently referred to in the vast textual output of IPBES were selected. These were as follows:
Conceptual framework of the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (Díaz et al., 2015a) . The purpose of the conceptual framework (CF) is to provide a common language. 4 Indigenous and Local Knowledge about Pollination and Pollinators associated with Food Production: Outcomes from the Global Dialog Workshop (Lyver et al., 2015) . This document (hereafter PWR) is a report from a workshop organized by the IPBES task force on ILK and held in Panama, in December, 2014. The purpose was to support authors and others involved in the pollination assessment by facilitating access to indigenous and local knowledge relevant to the assessment's theme, as well as to pilot approaches and procedures for building ILK into IPBES assessments. Connecting diverse knowledge systems for enhanced ecosystems governance: the multiple evidence base approach (Tengö et al., 2014) . This document (hereafter MEB) is a theoretical scientific paper that develops an approach for working across knowledge systems. It was born directly out of the IPBES process, and is cited in the commented version of the CF. The contribution of indigenous and local knowledge systems to IPBES: Building synergies with science (Thaman et al., 2013) . A report from the 2013 IPBES Multidisciplinary Expert Panel in Tokyo (hereafter TR). The aim of the meeting was to examine and identify procedures and approaches for working with ILK, and to review existing conceptual frameworks that could accommodate ILK. Summary for policymakers of the assessment report of the intergovernmental science-policy platform on biodiversity and ecosystem services on pollinators, pollination and food production (IPBES, 2016a,b,c) . This contains the key messages from the first substantial IPBES assessment (hereafter SPM). The full technical report was not released within the timeframe of this study, but the summary shows how ILK is currently represented in IPBES extra-scientific communication. It is important to stress that the procedures and approaches for working with ILK were being piloted at the time of this first IPBES assessment, so our analysis does not reflect the platform's "final capability" to work across diverse knowledge systems.
The documents were thematically analyzed (Boyatzis, 1998; Bryman, 2012) using Nvivo software. The material was read line by line, sorting into themes every passage that explicitly addressed challenges related to participation, ontology or epistemology. These themes were then returned to for detailed coding, breaking them down into a number of sub-themes that differentiate between various aspects of the issues. 5 In the next and final step of the ana- 4 We have used a version that also includes comments and explanations by the authors, published in a scientific journal (Díaz et al., 2015a) . 5 "Participation" was broken down into sub-themes such as "trust", "format", "knowledge sharing" etc. "Ontology" into "understanding of pollination", "spiritual view", "scientific view" etc. "Epistemology" into "value of knowledge", "knowledge generation", "validation" etc.
lysis, less explicit manifestations of the challenges addressed were looked for. There are clear limitations to using content analysis for studying organizational practices. We cannot capture the latent power relations, the concrete negotiations or the often hidden agendas etc. that can have substantial impact on the textual output. However, the method applied takes this output at face value. It finds challenges that are persistent enough to shine through in public documents. The textual output of IPBES is performative in the sense that it will likely be of key influence for the continued processes. Thus, it is in itself worth studying.
Results
Participation: how to represent and balance different perspectives?
The ambition to create synergies between science and ILK -as opposed to just using ILK as a complement to science À is repeatedly underlined in the documents. The MEP is urged to "address ILK in assessment reports, technical papers and supporting material across all relevant chapters, and not in a separate section that is isolated from the main body of work" (TR, p. 18). This ambition made it through to the SPM, where ILK is frequently addressed within the main text. (We will return to the qualitative aspects of this integration below.) Mixing knowledges into synergies is indeed a "messy" practice. Also in tune with the notion of a third space is the fact that issues of power and trust between knowledge systems are frequently addressed:
Successful engagement with indigenous people and local communities requires mutual trust and respect. (TR, p. 47)
There are good reasons for such words of warning, considering science's history of engagement with ILK holders. Probably as a consequence of this, few passages problematize ILK in any way. The problem of gender proscriptions surrounding knowledge within certain local communities (e.g. taboos that restrict speech between men and women) is an example of this. Should IPBES accept such proscriptions? The problem is noted, but scarcely anything is said about how it should be handled.
The above quotations also show that it is science that engages with ILK, rather than their involvement being a reciprocal endeavor. As noted, IPBES is not a third space; it was not created through negotiations between different knowledge systems. The TR (p. 13) in fact underlines that there are preconditions for the process; the different procedures for working with ILK must be adapted to the mandate and functions of IPBES. Other "disclaimers" are also found throughout the documents, indicating in various ways how difficult it is to bridge science and ILK. Both the CF (p. 4) and the MEB (p. 586) state -in different wordings and without examples -that there are elements within science and ILK that probably will remain incommensurable.
In some parts of the SPM, the integration of ILK comes across as an unfinished project. For instance, key message #17 reads:
Practices based on indigenous and local knowledge, in supporting an abundance and diversity of pollinators can, in co-production with science, be a source of solutions to current challenges. (SPM, p. 4) While this is an important message for policymakers to hear, it does not sound like the result of an endeavor striving to create knowledge synergies. Rather, it is a repetition of the rationale for the whole project. There are, however, several example of ILK being presented as offering possible solutions to identified problems; e.g. valuing weeds as supplementary food products can reduce the need for herbicides (SPM, p. 17).
There is a tendency to bundle all of ILK into a single entity in the analyzed documents, most notably in the CF. There it is acknowledged that the term ILK comprises multiple knowledge systems, but the CF operates with the two categories of "western science" and "other knowledge systems" (p. 4). Scientific concepts are given ILK counterparts in the CF (e.g. Biodiversity and Ecosystems are "translated" into Mother Earth and Systems of Life). This use of multiple terminologies is probably preferable to imposing concepts on the process that may have limited meaning outside the scientific community. But even if a concept such as Mother Earth is used "in a number of countries and regions" (CF, p. 13), there are other ways of conceptualizing it around the world. The concept's inclusion in the CF was strongly advocated by the Bolivian delegation (cf. Borie and Hulme, 2015) . Surprisingly, the ILK concepts from the CF are almost entirely absent in the SPM.
As stressed above, mobility is an important factor in knowledge becoming influential. ILK is described in the documents as stationary, and it is suggested that IPBES should work directly with ILK holders in their local context "rather than removing them from the places where their knowledge is situated and has meaning" (TR, p. 47). While this might be good practice, the idea that ILK loses its meaning outside of its local context is difficult to maintain (Agrawal, 1995) . To become part of the assessment, all knowledge forms have to travel away from its original context and this travel implies a translation which affects different knowledge forms unevenly. ILK has a more restricted knowledge space than scientific knowledge (due to fewer immutable mobiles and less spread infrastructure for knowledge distribution) which means that the assessment makes something deeply contextual to become abstract concepts possible to include in an assessment model.
A related problem concerns how knowledge is transferred within a community. The PWR in particular covers several aspects of this: e.g. how knowledge is passed between generations, possible reluctance to share knowledge with outsiders, and concerns about property rights. The last two aspects were explicitly addressed at the beginning of the Panama workshop:
At the start of the workshop, an in-depth discussion was held on prior and informed consent and intellectual property rights [ . . . ] It was agreed that ILK holders and experts should only share the knowledge that they felt to be appropriate to be shared in this specific forum. At any point in the workshop, an ILK holder or expert could specify that certain elements of knowledge were not to be shared or distributed. (PWR, p. 96) Awareness of these issues is probably necessary for establishing trust, but the consequences for the assessments of ILK systems as closed in this sense are not addressed anywhere. The idea that some elements of ILK are withheld is problematic in relation to a third space, since it hinders the flourishing of multiple rationalities. Scientific legitimacy rests in part on transparency and the separation of the scientist from scientific results. This is not applicable to ILK, and IPBES favors knowledge validation within (rather than across) knowledge systems (see Section 3.3). Still, it is arguably important to ensure that what feeds into the assessments actually represents ILK.
A practical challenge related to participation concerns structuring the format of the various IPBES meetings so that ILK holders feel at home:
The first challenge for the workshop was to move away from a conventional "science-structured format" that past experience has shown hinders the engagement of ILK holders. A particular effort had to be made to create an environment in which ILK holders would contribute freely and in confidence. At the same time, the meeting was bound by timeframes and deadlines . . . / (PWR, p. 95) Apart from the discussion on property rights, the mentioned efforts consisted of allocating ample time for introductions and placing assessment authors in a listening role. However, there are limitations, such as timeframes and deadlines, which illustrate the forms that boundaries between knowledge systems can take in practice.
Ontology: what counts as real?
One of the first things actors need to agree upon in any collaborative project is what the project is about. This common ground is what the conceptual framework tries to create. But when it comes down to thematic assessments, such as about pollination, different understandings reemerge. The IPBES web page describes animal pollination as "a regulating ecosystem service that underpins food production" and the pollination assessment as intended to "address the role of native and exotic pollinators" (IPBES.net). The PWR (pp. 42-45) makes it clear that, at least in South America, ILK holders do not see pollination as a distinct theme that can be separated from biological reproduction as a whole, all the different processes related to it (e.g. seed dispersal), and all areas where it takes place (e.g. including marine environments). In the analyzed material, there is no discussion on how to deal with such conflicting views of what the assessments are about. In the SPM, pollination is defined in the narrow sense, as "transfer of pollen between the male and female parts of flowers to enable fertilization and reproduction" (SPM, p. 5).
Another ontological challenge relates to the supernatural. Spirits are a very real part of the life world in many indigenous communities, while science usually operates with a clear demarcation against such phenomena. This raises the fundamental question as to what is and what is not. The TR addresses this in the following way:
The separation of the spiritual from the material is at the origins of scientific thought [ . . . ] As biodiversity knowledge in indigenous and local communities is framed at least in part by the spiritual, and by non-material relationships between human and non-human beings, IPBES must also develop procedures and approaches that can respectfully accommodate both scientific and indigenous worldviews. (TR, p. 46).
What it means to respectfully accommodate spiritual worldviews remains unclear. To acknowledge and report that biodiversity can be described in spiritual terms seems fairly unproblematic. The crucial question is whether or not spiritual explanations should be included and presented as knowledge. The PWR presents ILK about honey bees from different parts of the world, and spirits are often treated as real phenomena in these texts:
In Sentarum Lake, the small trees in which honey planks are attached require no singing, neither mantra, to protect the beekeeper. In Belitung, however, where spirits are everywhere, the use of natural resources (terrestrial and aquatic) within a territory is supported by custom (adat) and the village authority (the dukun kampung) who acts as an intermediary between villagers and the local spirits. (PWR, p. 15) This quote describes how natural resources can be used in the two areas, and the information is clearly mediated by spiritual beliefs. The SPM mentions that pollinators are important spiritual symbols in many cultures (p. 2), and that ILK systems often understand pollination processes in terms of spirituality (and other dimensions, p. 6), but it does not mention spirits or spirituality in any other way. It is hard to imagine an assessment stating that "spirits are everywhere." Still, the spirits are real to the ILK holders; they know that spirits exist, which one cannot say of a scientific knowledge system. Perhaps the textual absence of spirits in the SPM is a consequence of such conflicting ontologies. Ideally, in a third space, both these ontologies would be allowed to coexist. It is not only respect and trust that are at stake, but pieces of knowledge. In some cases, scientific and spiritual practices are intertwined, as in this quote from the PWR:
Some years ago, Tuawhenua [indigenous Polynesian people] were part of a group that did trials looking at the uptake of pesticide "1080" (sodium fluoroacetate) by forest rongoa (medicinal plants). The study showed that 1080 was present in a number of rongoa species following the use of 1080 baits in the forest. We wanted to know what impact 1080 had on the medicinal properties of our plants. Also we enquired about the spiritual purity of the plant once chemicals had passed through it. (PWR, p. 33)
The uptake of 1080 was investigated along with the spiritual purity, and both aspects were probably of importance to the Tuawhenua. By disqualifying or disregarding spiritual knowledge, IPBES risks missing out on the scientific knowledge residing in indigenous communities. There are also examples of how biodiversity is sustained through ideas of causality that would be hard to validate scientifically. A representative of the indigenous group Gunas (of Panama) is quoted in the PWR:
Our wise people and our authorities tell us that we shouldn't eat shark because sharks are aggressive and people who eat sharks will become aggressive, too. And maybe if I eat a shark, I won't become aggressive, but I could drive sharks to extinction. This is how IK forges the behavior of our children. (PWR, p. 40) Even if it is impossible to establish a scientific link between shark consumption and aggressive behavior it is arguably important that the IPBES assessments are able to capture what underpins both sustainable and unsustainable practices. In the SPM it is stated that several ILK practices are pollinator-friendly, but few examples are given.
Epistemology: what counts as valid knowledge?
The TR mainly addresses epistemology in relation to the geographical situatedness of ILK, connecting it to the spatial scales of the assessments:
Even though the indigenous and local knowledge of a group may be restricted to a small portion of a species' range, this spatially-limited knowledge may nonetheless prove to be of regional significance for assessments and policy-making when the territory of the group is located at a strategic point along a migratory corridor. In these cases, their site-specific observations and knowledge may provide critical snapshots of population health, abundance, or composition, while creating opportunities for co-management and conservation. (TR, p. 12) Gathering data is an important part of knowledge generation, and one where laypeople can play an important role, as illustrated by the various citizen science projects underway around the world (e.g. bird counting, cf. Silvertown, 2009 ). The SPM also suggests that wild "pollinators can be monitored to some extent through citizen science projects" (p. 21). However, gathering data is not knowledge generation per se -some analytical steps are also required. ILK holders are ascribed a somewhat more active role in the MEB: that of generating hypothesis. With reference to Moller et al. (2004) , the MEB states:
Local knowledge has a strength in identifying relevant hypotheses for problem solving, which is complemented by powerful tools of science to address and evaluate the underlying mechanisms involved. (MEB, p. 20)
The MEB does not make it clear whether ILK holders can participate in applying these "powerful tools," or if such activities only include scientists. While the assessments do not involve undertaking original research, they do include the scientific activity of evaluating existing knowledge. We will return to this point shortly. It is also noted in the TR that scientists with an indigenous background may help create links between knowledge systems (Moller et al., 2004 p. 49) . Such scientists serve as "boundary spanners" (Tushman and Scanlan, 1981; Rosenkopf and Nerkar, 2001) , i.e. individuals with the ability to communicate both within an organization (or knowledge system) and with other organizations and target groups. Boundary spanners can be important resources for overcoming distrust and can serve as interpreters.
A fundamental question that arises from the PWR and its various descriptions of pollination-related ILK is: What should be done with the collected knowledge? The PWR is a work in progress. Nevertheless, it is very descriptive in character. Knowledge and practices are described in detail, but these descriptions never really "get off the ground" by linking the knowledge and practices to overarching questions or confronting them with other knowledge claims, etc. As already noted, the SPM brings ILK practices to the fore. However they are always described as ILK practices, and are not hybridized into general biodiversity knowledge. This issue is closely linked to the problem of knowledge validation.
The MEB acknowledges that when validation methods from one knowledge system are applied to another system, the quality and integrity of the latter may be compromised, and there is a risk of valid knowledge being rejected (MEB, p. 583). The point of a MEB approach is precisely that system-specific criteria for validation are applied within the system, and that these internally validated knowledges combine to form an "enriched picture of understanding [of a specific subject]" (Tushman and Scanlan, 1981; Rosenkopf and Nerkar, 2001) . The processes for validating ILK are still under development within IPBES (but include community-based validation). The main principle, however, is that ILK holders themselves are responsible for ensuring that the knowledge they contribute is valid and robust (cf. IPBES-4/9). The critical question then becomes: How can one tell if the picture is being enriched? And, how can we tell if we are rejecting valid knowledge? It is argued in the MEB that more confidence can be placed in conclusions based on knowledge that converges across knowledge systems; but how can one see if knowledges converge? The idea of an "enriched picture" seems to shy away from the core epistemological question: How can we know?
Finally, let us look at how this plays out in the SPM. Because it is a synthesis, it is not always possible to judge if a finding in the SPM is based on scientific knowledge, ILK or both. We can, however, make a few observations regarding how validity is expressed in it. The SPM communicates a "degree of confidence" in each major finding, using four classes:
Well established (high level of agreement, high quality/quantity of evidence) Established but incomplete (high level of agreement, low quality/quantity of evidence) Unresolved (low level of agreement, high quality/quantity of evidence) Inconclusive (low level of agreement, low quality/quantity of evidence)
The process of assigning degrees of certainty involved the entire author team (including ILK holders, using their own measures). As to be expected in an assessment, the category inconclusive is not used. Few unresolved issues are reported, and those that are all seem to be related to scientific uncertainty (e.g. that exposure to stressors, such as chemicals or insufficient nutrition, can sometimes worsen the impact of parasites in honey bees). Most of the findings that clearly relate to ILK are classified as established, but incomplete, including key message #17 cited above (ILK as a source of solutions for the present challenges). The findings that are reported as well established and that clearly relate to ILK all have to do with the great financial, cultural or symbolic importance of pollinators for indigenous communities around the world. No examples of hands-on ILK (e.g. crop-rotation) are classified as well established. It seems reasonable that the highest degree of confidence would require validation within all the knowledge systems encompassed by an endeavor like IPBES. Still, this means that validation ultimately takes place across, rather than within, knowledge systems.
Conclusion
IPBES is an intergovernmental expert body aimed to strengthen the science-policy interface by producing policy-relevant assessments of the state of biodiversity and ecosystem services, making science more useful and used in decision-making. In contrast to existing expert organizations -of which IPCC is the most wellknown -it aims not only to bridge the gap between science and policy, but also to include non-scientific knowledge systems in this bridging work. The reason for this is that biodiversity and ecosystem services differ from many other environmental challenges in that they explicitly include values, and therefore cannot readily be quantified (Kovács and Pataki, 2016) . Thus, a fundamental characteristic of IPBES is that it aims to integrate scientific knowledge with alternative ways of knowing, including indigenous, traditional or other practical forms of knowledge (Rodela et al., 2015) . Seen by some researchers as a "Rosetta Stone," the conceptual framework (CF) of IPBES stresses commonalities between diverse perspectives, thereby facilitating cross-disciplinary and cross-cultural understanding (Díaz et al., 2015b) . However, as stressed in this paper, accommodating knowledge from different knowledge systems poses substantial challenges. IPBES clearly is struggling to reconcile its aim of creating an open and collaborative atmosphere with the demands for structure set by the scientific format. In this sense, it remains within the scientific knowledge space implying that it is mainly ILK that have to travel from its context, thereby also have to be translated.
Furthermore, while there is deep awareness of issues like trust and respect within IPBES, the organization seems to shy away from addressing contested and conflict-laden issues, from restrictions of participation to ontological disagreements. Related to this is the problem of treating both science and ILK as distinct entities, without much discussion on who and what gets to represent a particular knowledge system. Important to note is that the local and contextual character of knowledge should not only be attached to ILK. Science is also a heterogeneous practice and includes many different disciplines and research traditions. As recently shown (Morin et al., 2016) , the steering bodies of IBPES that includes experts (the Bureau and the Multidisciplinary Expert Panel, MEP) have biased scientific representation, with few social scientists, and those included is mainly representing the disciplines economy and management. By not including interpretative social sciences (as anthropology, sociology, philosophy of science) which deals with cultural issues (including cultural aspects of science itself), there is limited opportunities for more reflexive and self-critical processes about what should be counted as truth (Morin et al., 2016) but also for understanding what takes place in the assessment.
When it comes to epistemology, the role of ILK holders in knowledge generation and in particular the challenge of finding functional criteria for knowledge validation both appear to be unresolved issues. However, this last point is also not intended to be resolved in a third space, where incommensurability is both expected and accepted.
Even if the aim is to dissolve rather than uphold certain boundaries, all kinds of boundary work -also that which aims to transcend borders -imply the strengthening of new (or old) boundaries. As shown above, ILK does not only serve to complement and enrich scientific knowledge; it often contradicts it. Our analysis finds that IPBES has not yet found forms for dealing with contrasting rationalities, diverging ontological claims, and different criteria for knowledge validation. There is a great risk that ILK will become scientized, with only those parts of it that science can handle being used; i.e. that in the end knowledge integration will be subordinated to a single (scientific) knowledge system. Last but not least, the experience of IPBES is relevant for many other environmental challenges. There is today a new landscape of international environmental governance, one where expert organizations are needed, not only to assess and synthesize rapidly accumulating knowledge, but also to make knowledge policyrelevant in order to tackle environmental challenges. At the same time, there is recognition that scientific knowledge is a necessary, but not sufficient condition for developing relevant and viable policies. This has led to a growing focus on strengthening the interfaces not only between science and policy, but also between science, policy and society at large. If a third knowledge space needs to harbor incommensurability, the same is true for such an overarching interface. It is in fact questionable whether a third knowledge space can be realized as long as there is a demand for clear and unambiguous answers at the policy level.
